Three trials involving 87 gilts were completed to investigate the role of additional sexual stimulation on various reproductive parameters. Forty-five gilts were mated twice at 12-h intervals at second pubertal estrus with intact boars beginning 12 h after detection of sexual receptivity (control group). Forty-two gilts were exposed to a vasectomized boar 15 min following each fertile mating to provide additional copulatory stimulus (treatment group). This additional exposure improved (P<.01) conception rate (100 vs 84%). No statistical differences were observed in number of corpora lutea (CL), number of viable embryos (VE) or number of total embryos (TE) at d 30. These results suggest that additional mating stimuli may have a beneficial effect on conception rate. While the use of additional males resulted in more pregnant females, it likely did not have an effect on litter size.
Introduction
Coitus is usually followed by the occurrence of ovulation in cats, rabbits, ferrets and mink (Asdell, 1946) . Zarrow and Clark (1968) reported that both normal mating and mechanical stimulation of the cervix induced a reflex ovulation in ovulation-blocked female rats, indicating that neural stimuli may trigger ovulation. Previous studies have suggested that stimulation resulting from sexual contact has some effect on reproduction in spontaneous ovulators such ] Published with the approval of the Director of the North Dakota Agr. Exp. Sta. as Journal Article No. I365.
2 Anita. Sci. Dept. Received August 7, 1984 . Accepted January 6, 1985 as pigs. Signoret et al. (1972) and Ziecik et al. (1981) reported that copulation reduced the duration of ovulation in the pig. These results might be explained in part by the research of Randel et al. (1973) , who reported that cervical and clitoral stimulation caused an earlier preovulatory LH surge and ovulation in cattle. Also, Ziecik et at. (1981) suggested that natural mating may prolong the LH surge in the pig. Pitkjanen (1955) found that repeated matings at short intervals resulted in a marked increase in ovulation rate in sows, whereas Aron et al. (1966) observed that the number of coital contacts affected the frequency of luteinization in rats. Fertility in pigs was improved by increasing the frequency of mating (Mitjak et al., 1969; Tihon and Cole, 1982) . The objectives of the present study were to determine if the intensity of sexual stimulation augments reproductive performance in gilts and to establish the feasibility of using vasectomized males to achieve improved fertility.
Materials and Methods
Eighty-seven crossbred (Yorkshire • Duroc) and purebred (Duroc) gilts were used in three replicated trials. In each trial, gilts were assigned randomly to the control or treatment group. When gilts reached 165 d of age (+9.4) and approximately 90 kg (+6.3) they were moved to a 10 • 50 m outside yard with an 8 • 7 • 2.5 m shelter until the day they were slaughtered. After being transferred, gilts were exposed to boars twice daily at 0700 and 1900 h for 30 min each. Estrus was determined by back pressure tests for lordosis or mounting by boars without intromission.
AU gilts were mated at their second estrous period. Average body weight and age of gilts at mating were 112 + 9.8 kg and 230 + 22 d, respectively. The control group was mated twice at 12-h intervals by fertile boars (FB) with the first mating 12 h after onset of stand-1052 JOURNAL OF ANIMAL SCIENCE, Vol. 60, No. 4, 1985 ing estrus. Treated gilts were mated to a vasectomized male 15 rain after each fertile mating. Gilts that did not stand for their full complement of matings had to be eliminated from the study. A total of six gilts was removed from the experiment. Three treatment gilts permitted only one boar to mate at the second mating event; the same number of gilts in the control group did not stand for the second fertile boar mating. To eliminate possible sire effects, gilts were not exposed to the same boar twice. Six mature boars were used in this experiment with semen examined bimonthly for volume, sperm morphology and motility. All boars were tested and considered fertile during this experiment. Four 6-mo-old Duroc boars were vasectomized 4 mo before use. Subsequent ejaculatory samples also were collected and examined periodically to ensure that no sperm were present.
Thirty days post-breeding, gilts that had finished their full complement of matings and had not returned to estrus were slaughtered and their reproductive tracts collected. Uterine and ovarian morphology were inspected and the following reproductive parameters were evaluated: number of corpora lutea, total embryos, viable embryos and conception rate.
Each trial was analyzed independently as a randomized design, after which all data were combined for a 3 x 2 factorial analysis. Conception rates between treatments were compared by chi-square analysis.
Results
Increasing the number of copulations during the estrous period resulted in a slight overall increase in the number of corpora lutea present at d 30 postcoitum (table 1) . Trials I and II had appreciable differences in the number of observable ovulations, but the pattern was reversed in Trial III. Ovulation rate as determined by the number of corpora lutea was higher in the control group in the later trial. The overall effect was a slight increase in the number of corpora lutea for those gilts exposed to vasectomized boars.
The number of total embryos and viable embryos present at d 30 remained similar throughout the experiment. Any differences in ovulation rate observed at slaughter were not reflected in increased embryo numbers. Embryonic survival was similar in the treated and control groups (92 vs 91%). A small difference in embryonic loss and(or) ovum fertilization offset the difference in number of ovulations. Embryonic survival rates in these experiments were not different between groups. Highly significant differences in conception rates were noted between the two groups (table 2). All gilts (100%) that received the additional coitus became pregnant. The control group had an 84% conception rate. These results indicate that those gilts that exhibited lordosis at four matings during a 12-h period were positively influenced by the additional stimulation provided by copulations with a vasectomized boar. Pitkjanen (1955) observed increased ovulation rates in sows following repeated matings at short intervals. In contrast, our results indicated variation among trials, and the overall ovulation rate following increased mating stimulation had a tendency to be only slightly higher than controis. Embryonic survival rates were excellent for both groups and higher than noted in previous experiments (Allrich et al., 1979) .
Increasing the frequency of sexual contact did have a beneficial effect on conception percentage as had been observed by Miljak et al. (1969) and Tilton and Cole (1981) . Other researchers have reported contradictory results with sheep (Restall, 1961; Hawk, 1972) and swine (Pursel et al., 1982) . Both Hawk (1972) and Pursel et al. (1982) reported no advantage by allowing vasectomized male matings following artificial insemination of ewes or gilts, respectively. Pursel et al. (1982) reported that the farrowing rate and litter size of artificially inseminated gilts exposed to vasectomized boars did not differ from those that had been artificially inseminated only (37% and 7.2 vs 38% and 7.5, respectively). The extremely low conception rate was not indicative of any stimulatory effect. Restall (1961) found that placing vasectomized rams with previously inseminated ewes increased the percentage of ewes lambing. The additional coital stimulation was hypothesized by Viring and Einarsson (1980) to improve sperm transport, to increase the number of sperm reaching the oviduct or to reduce sperm loss by formation of a cervical plug in artificially inseminated females.
The results of our experiment demonstrated a positive effect of additional vasectomized boar copulation. Those females that accepted the repeated matings had improved conception rates similar to the results reported by Restall (1961) . The lordosis response needed to ensure acceptance of mating was associated with elevated fertility of the treated groups.
